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Introduction
Most economic models predict a positive relation between market concentration and profitability. However, in empirical research, this positive link is frequently either only weak, or cannot be estimated, or the relation even turns out to be negative. Schmalensee (1989) concludes: "The relation, if any, between seller concentration and profitability is weak statistically, and the estimated concentration effect is usually small. The estimated relation is unstable over time and space and vanishes in many multivariate studies."
Recent IO literature has abandoned the empirical approach to link profitability to market concentration. Slade (2004) discusses the shortcomings in detail. One reason is the inability of empiricists to determine causality instead of a correlation. Particularly in cross section analyses, endogeneity problems arise when relating concentration measures to profitability. Another critic is that industry classifications, which are assumed to be the best approximation for the "market", are based on a too broad definition. Consequently, industries may pool "submarkets" with very different structures. Furthermore, firms are assigned to one industry, their perceived "main industry", but may operate in several different industries. The basic structure conduct performance paradigm has also been criticized because it is supposedly not derived from models with optimizing agents. However, in her own empirical study Slade (2004) finds strong support for the old fashioned SCP paradigm.
In this study, we use alternative measures of market structure and scrutinize the appropriateness of standard industry-based concentration indices estimating profitability equations for a number of German manufacturing firms. We use conventional industry-based concentration indices, the individual market share -relating firm sales to industry sales -and, in addition, firm-level questionnaire data about the perceived market environment. The latter includes the number of competitors in a firm's main market, the average size of the competitors, the intensity of price competition and buyer power. The variables describing the competitive situation are used along with other variables to explain profitability. The results based on the industry classification display no effect on profitability. However, direct information concerning the competitive environment works extremely well in explaining profitability. Apparently, the firms themselves assess the competitive environment much more accurately than the conventional and broadly-used concentration measures based on industry classification. Unlike the firms' assessment, the aggregate variables are not able to identify the relevant market of the companies.
General Considerations and Research Strategy
Most oligopoly models like Cournot or Bertrand predict a negative relation between the number of firms active in an industry and profitability, for homogenous and heterogeneous products. If firms active in an industry form a cartel, this hypothesis does not hold, since monopoly profits are generated although the number of firms exceeds one. But, in such a setting, incentives exist to secretly break the agreement or to form an independent fringe 1 . These incentives become more relevant with an increasing number of colluding firms. Consequently, even in industries with cartels, a negative relation between profitability and the number of firms probably exists.
In contrast to this view, it is also hypothesized that the positive association between profitability and concentration is due to efficiency advantages of large firms. If a firm is more efficient than others, it will be able to reduce prices and will gain market share at the expense of the less efficient producers. As a result, concentration indices should be positively correlated with profitability of the larger firms, but not because of collusion.
The predictions from theory have been tested in numerous studies. Usually, concentration measures constructed on a more or less disaggregated industry-level are applied to explain profitability measures. In order to check for possible efficiency differences, the individual market shares are also included. However, the results are mixed. In any case, the empirical relations found between concentration indices and profitability are not very robust. As can be seen in the descriptive statistics depicted in Table 2 the average firm generates between 2 and 7 % return on sales as the mean is 2.4 and represents the average category.
In this paper we compare the performance of different measures reflecting the competitive environment of firms. To do this, we use different data sources: first, publicly available, conventional measures of market concentration, and second, variables from the questionnairebased survey displaying firms' assessment of their competitive situation. We suppose that in general a firm's own evaluation of the competitive situation is more accurate than conventional industry-level concentration indices. This is because the industry-level data based on NACE codes may not exactly capture the relevant market, whereas in survey data the firms answer for their perceived market environment.
The publicly available variables are C3 and C6 concentration indices 3 , a Herfindahl concentration index and industry sales. We use the latter to construct the firms' market shares by relating the individual sales to industry sales. These industry-level competition variables are gathered using information published in the biennial reports of the German Monopolies Commission, which provides the relevant information at the three-digit NACE level. It is possible that more disaggregated data would be more suited to describe the relevant market. However, quite a number of studies which investigate the effects of market structure rely on three digit industry data, so a comparison with our survey-based variables seems to be appropriate and meaningful.
Our approach is to use information about the competitive situation reported by the firms surveyed in the MIP. Firms were asked to evaluate how many main competitors they have. The options proposed for their assessments were "none", "1 to 5", "6 to 15" and "more than 15".
We compute a dummy variable called intermediate competition, which has unit value, if the firm chooses the option "6 to 15" and secondly a dummy variable called intensive competition if the firm chooses the option "more than 15". Over 13 % of the firms are exposed to intensive competition, in that they face more than 15 competitors. Almost a third of the firms experience intermediate competition, competing with 6 to 15 firms. Next, we take into account the size structure of the competitors. We use a dummy variable called competitors size, which has unit value, if a firm expresses that the competitors are predominantly larger than itself. This is the case for more than 35 % of the firms. We also have information on the importance of price competition. Firms were asked to rank the importance of several characteristics of their competitive environment (product quality, technical advancement, service, product variety, advertising and price). We create a dummy variable with unit value if the option "price" was given highest priority. Almost half of the firms are exposed to strong price competition.
Aside from supplier conditions, profitability may also be affected by buyer power. If a firm only sells to a few buyers, it is possible that these buyers exert so-called buyer power, which leads to price cuts. The concentration of buyer power is considered in the questionnaire by means of a question asking what share of the firm's sales is due to the three most important buyers. The possible answers were "100%", "50-99%", "20-49%" and "below 20%". We use the dummy variables strong buyer power when the alternative "100%" is chosen, quite strong buyer power if the buyer concentration ranges between 50 and 99%. 1.7 % of the firms reported that all sales were generated by their three most important customers (strong buyer power). More than a quarter generated over 50 % of sales from their three most important Another important factor that impacts on profitability and is also linked to consumers is the market potential. Market potential is often reflected by the lagged market demand growth, proxied by the growth of sales at the three-digit industry level. This is calculated as follows: More conventional control variables are the share of sales exported, industry imports divided by the sum of industry imports and industry production (import) and the capital intensity kapint (fixed and working capital/number of employees). Clearly, all three variables are also used to represent the competitive environment of a firm and the industry. Information on exports and capital intensity is taken from the MIP survey. The import variable is taken from OECD data and reflects industry imports at the two-digit NACE level. East is a dummy variable, which indicates that the firm is situated in the eastern part of Germany (the former GDR). Finally, we add industry and time dummies as other specific circumstances in an industry and/or cyclical factors, which perhaps are not reflected by our other variables, but may affect the returns.
Estimation Results
In order to test the appropriateness of standard concentration indices and firm's assessment of the competitive setting on profitability, we estimate an ordered probit for return on sales which is measured categorically as described in Table 1 Table 1 ).
Thus, there is no need to estimate the thresholds. Furthermore, by using the true threshold values we are able to identify the variance and interpret the estimated coefficients as in a linear regression model, i.e. as marginal effects of the latent model (see Czarnitzki and Kraft (2004a,b) and Verbeek (2000) p. 192-195 for an example).
Since heteroscedasticity will lead to inconsistent estimates we account for groupwise multiplicative heteroscedasticity of the form i i exp(z ) σ = σ α where z is a vector of variables suspected to cause heteroscedasticity. If heteroscedasticity is an issue in the ordered probit, α are additional coefficients to be estimated. In order to test if heteroscedasticity is an issue in our estimation, we perform LR tests. Heteroscedasticity is modelled by industry and time dummies, by the east dummy and by firm size dummies. The LR tests show that that assumption of homoscedasticity has to be rejected. Thus, we interpret the heteroscedastic version of the models.
According to Table 3 , neither of the aggregate industry-based concentration indices is significant. Hence, the results presented in Table 3 support Schmalensee's conclusion: the impact of concentration is statistically weak, the coefficients have unstable signs, and lose significance, if the specification is altered. On the basis of these results we could reject the hypothesis that there is a relation between market structure and profitability.
The conclusion concerning the effect of imperfect competition is, however, totally reversed if the variables are considered which have been computed using the questionnaire information (Table 4 displays Furthermore, firms' profitability is strengthened if barriers to entry exist, represented by other proxy variables. We measure barriers to entry by firms' capital intensity and find a positive effect on profitability. Moreover, the market potential is a crucial factor for firm profitability;
demand growth has a significant positive effect on return on sales. Profitability decreases with firm size, which is in accordance with earlier results Haid 1979, 1981) .
Finally, exports generate higher return on sales. Finally, we do not find any evidence that buyer power affects firm profitability. 
Conclusions
This paper reports the results of a study which employs rarely available variables. We compare the performance of variables which are computed using the official industry classification with the effect of variables generated on the basis of information gathered from the firms themselves. The industry-based variables are concentration indices and the market share. The variables based on the survey information are the number of competitors, the size of the competitors, the relevance of price competition and the number of customers.
Our own data clearly outperforms the industry-based variables. While our competition variables have a strong impact on profitability, no relation is found for the industry-based variables. We think that it is not appropriate to use the officially determined three digit industry as the relevant market. The information is too noisy, with the result that no significant relation can be estimated. However, the use of information supplied by the firms themselves can be very useful in explaining profit levels.
While the result with respect to the use of industry data is rather negative, it is quite supportive of theoretical predictions. Profits fall if competitive pressure increases.
